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The Deſcription and Uſe of a Joynt- 
"Rule fitted with Lines for the ready finding 
the Lengths and Angles of Rafters, Hips, 
and Collar Beams in any Square or Beyel- 
ling Roofs at any Pitch, 


long when ſhur rogether, or two foot being opened to a 
ſreight Line. And the Lines delineated thereon for this 
purpoſe, are 

r. Firft, a Line of Lines, drawn Seftor=wiſe from a center 
on both legs of the Rulezbur continued co 3O at the end in ſtead 
of 10 the old uſual manner, and every fingle Integer of 
the 3o is divided into 3 2 parts, to repreſent. every particular 
inch of the 30 foor according to the common reckoning by 
teer and inches. 

2. There is another Scale of equal parts alſo, of the ſame 
length lying as neer to the other of 3o as may be, cononeleg 
only, whifh is divided into 40 parts, to repreſent 4 feet : 
and each of thoſe 40 feer, parred into 6G parts to reprefent eve- 
ry two inches only, becauſe the room for one foot, will not 
admir of more parts. 

3. In the ſame place onthe other leg is divided a Line of 
natural Sines and Tangents to 45, bur numbred as a Line of 
Chordsto 180 Degrees,to ſer the Rule to, or to find the quan- 
tity of any Angle, inthe proper terms of exprefkon (all the 
world over) degrees and minutes. 

4, On the innermoſt Line of the 36 Scale that runs to the 
Center is fer 20 pricks, beginning at 2at the Cenrer-pin ar 
30, and ſo proceeding with 43, 4, 5, and 6 atthe Center-pin 
atis, andthen 7, 8,9, 10, and (o —_— to 20, n—_ 
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Fn The Rule is an ordinary Joynted Rule of a foot 


2 Deſcription and ſc 
the Center, which ſerves co divide a Circle into any aumber of 
parts, very uſetul and ready in the praftice of Drawing or 
Archireture, 

Thus much for Deſcription, the Uſes follow. 

The uſes of this Line of Lines, or Scale of equal Parts to 
30, drawn from the Center is of a general and manifold uſe: 
25 Mr. Gwnter in his Book of the Seftor hath ſhewed. 

A brief touch whereof take in the firſt place, as by the way, 
and then the uſe of the Rule to the buſineſs intended. 

Azd for the better doing bereof, it is needful to explain 
three or four terms, for the avoiding of many words, and need- 
leſs repetitions in this brief, yer plaia Diſcourſe, 

1, Firft by the word Lateral is meant any diſtance eaken, 
either in feet and inches, onthe 3o Scale ; or degrees and 
minutes on the Chords, taken and countedfrom the Center, 
in the mid{t ofthe bead ofthe Joynt-Rule, a long any one leg : 
as thus; Suppoſe I would take out 15 foot Laterally, ſet on 
point of the Compaſſes in rhe Center at the head, and open 
che other to 15 on any one Leg on the 30 Scale; this extent 
T call a Lateral Extent of 15 foor. Alſo if you takethe La- 
teral Chord of 60 Degrees you ſhall find the extent of the 
Compaſſes from the Cearer to 60 to be the ſame as from the 
Center to 1 5 foot, on the 30 Scale of Feet and Inches. 

2. By the word Parallel, I mean any diſtance taken, by 
ſetting one point of the Compaſſes in any number of feet and 
inches on one Leg, and the other point inthe ſame, or any 
other number onthe other Leg, acroſs from one Leg tothe 
other ; as thus the Rule being opened then the excent of 
the Compaſſes from 20 on one Leg, to 20 onthe other Leg, is 
a Parallel extent. 

2. In all Parallel Extents , you muſt ſer one point of the 
Compaſſes inthe Common Line on one Leg, to the Common 
Line on the other Leg, whick Common Line is that only of the 
30 Scale which runs to the Center, in which the Center-pins 
at I5and 30 are. 

4. The neereſt diſtance from a point to a Line is only thus : 
Set one point of the Compaſſes in the point given, and open 
or fhut the other being turned abour, till che ocher will bur 
juſt couch or cleave che Line, that I call the neereſt di- 
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Uſe 


of 4 Foynt-Rake: 
Uſe- I, 


To lay down @ line, that ſpall repreſent any Number of 
Feet and Inches given or required, 


Take the Number giver laterally from the 30, or 40 Scale 
from the Center, and chat is the Line required, 

But if theſe Scales are roo great,or too ſmall,then take your 
Number of parts and the length chereof Laterally. 

As for Example ſuppoſe I would have 3 Inches ro repre- 
ſent 30 Foor, take our 3 Inches berween your Compaſſes, 
and make it a parallel in 3o and 3o, and the 3o Scale is fer 


to your delire. 


uſe 11. 
To Increaſe ir Diminiſh a Line to any Proportion, 


Take the given Line between your Compaſſes, and make it 
a parallel in the parts thereof; then the parallel extent of che 
parts you would have it Increaſed, or Diminifhed to, is the 
Augmentation, or Diminution, which was required. 


Example, 

Let 3 Inches repreſent 8 foot, and to the ſame proportion 
I would have 10 Foot, or 5 foot, vis, more, or leſs, 

Take 3 Inches between your Compaſſes, and make ir a 
parallel in $, and $8 on the 3o Scale; then the parallel 
diſtance between 5 and 5, doth diminiſh the Line, 
and the parallel berween 10 & to doth Increaſe the Line 


to the proportion required, 


uſe IINL, 
To divide a Line into any Namber of parts 
or models wnder 30, 

Take the given Line, and make it a parallel in the parts 
on the 3o Scale into which you would have it divided, then 
the parallel extent between 1 and 2 fhall divide che Line 
accordingly, Example, 

Let 4 Inches be a Line to be divided into' 9 parts, take 


4 Inches ( or any diſtance whatſoever |) and make it a pa- 
' rallel 


-* The Deſcription and Vſe 

rallel in 9 and 9 on the 3o Scale; then the parallel di- 
ſtance between 1 and t ſhall divide 4 Inches into 9 parts 
required: Note, that for more exattneſs and conveniency, 
you may Double 9, or Triple 9, viz. 18, or 27. and then 
if you make the Line to be divided, a parallel in Triple the 
Number you muſt rake out 3 in ſtead of one, and that ſhall 
divide tbe Line into the parts required. 

Example, I would have 5 Inches put into 10 parts, take 
5 Inches between your compaſſes and make it a parallel in 30 
and 30 the Triple of 10, then take out parallel 3, and 3 
the erip'e- of one : and that ſhall divide the Line given be- 
ing 5 Inches into 10 parts or models exadtly : che like for 
any other. And note as the Rule ſtands you may take out any 
number of parts or models whatſoever, to that Scale. 


Uſe IV. 
Any two Lines given, to find their Proportion one to 
another according to any other Number. 


Take the Lines ſeverally, and lay them Laterally from the 
Center, on the 3o or the 4d Scale,which you pleaſe ; and 
the Numbers of Feet and Inches, to which they reach, ſhall 
thew their proportion one to another of the parts of the 
Line on which they are meaſured. 

Example, 1 have 2 Lines ſuppoſe one is 2 Inches long, and 
the other 5 or any other unknown part. 

Take 2 Inches the meaſure of one Line, and meaſure it 
Laterally on the 30 Scale, and it gives 5 Foot ; an Inch, 
then take out 5 Inches the ſuppoſed length of che other 
Line, and it gives Laterally 12 Foot 8 Inches; then I ſay 
one Line is 5 Foot and half an Inch, and the other is 13 
Foot $ Inches of a Scale of 30 Foot in x1 Inches 3 quar- 
ters length, ; 

Or if you conclude on the Term or number of one Line, 
when make that Line a parallel in the parcs thereof, then rake 
the other Line,and carry it parallelly till ir ftay in like parts, 
on both Legs in the common Line, and that ſhall be the De- 
nomination of the other Line, 


Uſe 


0 of Jyniale © 


Uſe V. 
Two Lines being given 'to find 4 Third in tontinuat 


Proportion to them. 


Take both the Lines, and lay them laterally on both Legs, 
- _ the feet and inches to which chey do-exrend as in 
the laſt. 

Then take out the lateral extent of the ſecond Line, and 
make a parallel in the terms of the firſt Line, keeping the 
common Line at that opening, then the parallel exrear trom 
the terms of the ſecond Line, ſhall be the lateral 3d Term or 
Line in Proportion. Example, 

— I have one Line 3 foot long, and another 5 foor, 
and I would have another to bear proportion to 5, as 3 doth 
to 5 increaſing, being in numbers thus; as Z istog, ſo is 5 
to what ® Here note that 3 isthe firſt number, and 5 the ſecond. 

3. The firſt Line laid from the Center, on the 30 Scale, ex- 
rends to 7 foot 7 inches, and 5 inches, the ſecond Line gives 
13 foot $ inches. 

Now the lateral ſecond Line, viz. 5. or 12 foot 8 inches, 
made a parallel in 7-foot 7 inches the terms of the firſt Line, 
then take out the parallel extent from 13 foot 8 inches (the 
meaſure of 5) and it ſhall give 21 foot 1 inch laid laterally 
from the Center, for a third Proportional required ; which, 
meaſured on the inches, is $ inches and a third, the anſwer re- 
quired ; for as 3 is in proportion to 5, fois 5to Bandathird 


parr. 
Bue by the Line of Numbers, having the Quantity of the 
Lines given in Numbers, do thus ; 
The Extent of the Compaſſes from the firſt Number 3, to 
the ſecond Number 5,ſhall reach the ſame way from the ſecond 
Number 5, to 8.3 3 the third Proportional Number required. 


; Uſe VI. ; 
To divide a Line in ſuch ſort as another Line « divided. 


Take the whole Line that is divided,and lay it laterally yon 
both Legs, and fiethe Line that is to be divided parallelly in 


the ends thereof, then lay every part of the divided Line late- 
C 3 | rally. 


The Deſcription and ſe 
rally in like manner, as the whole Line was laid, and the 
parallel extent berween thoſe parts ſhall divide the Line ac- 
cordingly: as for Example ; 

Suppoſe I would divide a Line of 8 inches 3 long tn ſuch 
ſort as the Line of Circles on theinſide of the 30 Scale is di-# 
vided. 

Take out 8 inches 5, and make it a parallel in 2 and 2, 
the divided Line, then take out the parallel diſtance from 
3 and 3, and that ſhall give the Point 3 from the end of the 
Line you would divide, and fo conſequently all the reſt in 
order. As far as you pleaſe. 


Uſe VII. 
To find a Mean Proportional between two Lines or Number, 


Open the zo Scale to a right Angle, by making Lateral 
21 foot 2 inches a parallel in 15 foot. . 

Then find the Sum and half Syum, the Difference and hal 
Difference, berween your two Numbers ; and having the half 
Sum between your Compaſſes, ſer one Point to the half D.f- 
ference counted laterally on ane Leg ; and whereſoever the 
other Point ſhall rouch the Common Line on the ether Leg, 
is the mean Proportional required. Example. 

Suppoſe a piece of Timber be 10 inches one way, and 18 
inches another, what is the Square equal, which is the Mear 
Proportional betweenthem ? the ſum of 16 and 18 is 28, th 
half ſum is 14, the difference berween 1oand 18 is8, the 
half difference is 4. Now the 30 Scale ſtanding Square yg 
raking 14 the half Sum between your Compaſſes, and then fe 
one Point in 4 on one Leg; and turn the other Point of the 
Compaſſes toward the Common Line, and there it ſhall ſhe 
13 £ near the Square equal required, 


Uſe VIII, 
To work the Rule of Three by the Line of Lines to 30,07 to 3 Num» 
bers ghven to find a fourth, in Geometrical Proportion DireR. 


Make the lateral ſecond, a parallel in the firſt, then the 
parallel third hall give che lateral fourth number required, 
Example ; 

If 


© of 4 Foynt-Rale. 

If one foot of Timber cot 10 4. what ſhall 6 foot coſt ? fa- 
cit 604. 

Make Lateral 10 4 Parallel in 20 counted as 1, then the 
Parallel Extent bereween 6 and 6 ſhall reach to Lateral 60, the 
Anſwer required, {in pence). 

Again, another Example © 

If 50 Foot, or a load of Timber coſt 44 5, what ſhall one 
Foot colt ? 

Take the Lateral Extent from 22 the half of 44s, and 
make it a Parallel in 25 the half of go, then the Paral- 
lel diſtance between 2 and 2 counted as 4 tgot-ſhall give the 
Lateral Number of 3 -. 64, the price of 4 foot, whoſe fourth 
part is 10d. & the price of one foot. Note chis help is uſed, 
ta ayoid the neerneſs to the center where the work is in- 
conventent, 


Uſe 1X. 
To meaſure Flat Meaſnr: by the Scott of 30, 


At any inches broad to find how much in lengeh makes a 
00r, 

Take Lateral 12, make it a Para'lcl in the breadth given, 
then rake out Parallel 12 again, and it fhall give the lengeh 

a foot required. 

Example, Arg Inches broad, as Lateral 12, to Parallel g, 
ſo is parallel 12, co Lateral 16, the lengeh requ red. 


Uſe X. 
The breadth of 4 Board given in Inchet, and the Iengthin 
Feet, to find the (ontent in Feet and Inches required. 


Take the Lateral length in feer, and make it a Parallel in 
12, then the Lateral diſtance, berween the Inches broad, ſhall 
give the Parallel Concene, 

Example, Of 15 foot g inches long, and g inches broad. 

Take Lateral 15 foot 3 inches, and make it a Parallel in 
I2, then take out Parallel 9and 9, and it ſhall gire Lateral 
t1,foot and a half, the Content. 
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5 Uſe Xl. 
To Meaſure Timber by the Line of Lines to 30. 


Ar any Inches Square to find how much makes a Foot of 
Timber. 


If the Piece be not Square, then dy the 8ch Uſe make ic 
Square: Then thus ; 

Takethe Lateral Side of the Square in Inches, make it a 
Parallel in12, then take outthe Parallel Side of the Square, 
and it ſhall gives Lateral qth Number. 

Then rake out Lateral 12, and make it a parallel in the 4th 
number, and then cake out Parallel 12 again, and it all hew 
the anſwer in Inches laid Laterally frem the Center. 

Example, At yg Irches Square what makes a Fo ? 

As lat. 9 to par. 132, ſo is par. 9to lat. 6 4: Agair, 

As lat. I2,to par, 4th vie. 64, ſois par. 12, to 31 inches 
; the length co mgke one foot required. 


Uſe XII, 
The Inches Square, and Length given in Feet, to find 
the Content in Feet and Inches. 


As the Lar, Side of the Square, to parallel 12 ſo isthe par. 
length to a lat. 4th : + Again, 

As the 1a, 4th to parallel 22, fo is the 'par. fide of the 
Square, to Lateral Contenr, 

Example, at 9 Inches Square and 20 Foot long. 

As lat. 9 co'par. 12, & is par. 20 to lateral 15, a 4h num- 
ber : Again, : 

As lar. 15 the!4th, to par. 12: Sois parallel 9, to lat. 111 
tlie Content required. : 

Thus mach for the General Uſe, being ro0 long © Digret- 
ſion from the matter mainly intended. 


Uſe XII, 
The Bredth of any Frawe being given, to find the Length 
of the Rafter and Perpendicmlar by Inſpebtion ovly. : 
Ie being a General received Rule, that the length of che 
Rafcers ſhould be three quarters the bredth of che — 


frame ) for true pitch, and 49 the feer in one Scale, be- 
ing equal in length to 30 che Number of feet in another 
Scale, and Jo being 3 quarters of 40. Therefore, 

If you ſeek for the breadth of the houſe on the 40 Scale, 
then right againſt ir, on the 30 Scale, is the lengeh of the. 
Raſter required. Alſo if you ſeek the lengeh of the Rafter 
on the 40 Scale, on the 30 Scale, righe againſt ir, is rhe 
heighe of the perpendicular required, viz. from the Railing- 
piece tothe top of che Gable end or Rafrer required. 

Examples It a houſe be 3 foot broad, the Rafter ought 
to be 22 foot 6 Inches, and the perpendicular 16 foot 9 
Inches and a 4, for right againſt 30, counted on the 40 
Scale, on the 35 Scale is 22 - 6 the Rafrer, and righe 
againſt 22 - 6 on the 40 Scale on the 3o is 16 - 9 ;; the 
perpendicular. 

1, Alſo by the Line of Numbers, the extent of the 
Compaſſes, from 20 to 15, will reach the ſame way from 
the breadth of any houſe ro his proportionable Rafter ar 
true pitch, | | 

2. And the extent, from 20 to 18, turned the ſame way 
from any breadth of a houſe to his proportionable Hip Rat- 
ter, in ſquare frames. | 

3- Alſo theextent from 20 to 11 5. will reach the ſame 
way from the width of any bouſe to his proportionable per- 
pendicular, at ſquare and crue pitch. 

4. And the extene from 20 to 28 - a$, will reach from 
any other houſe breadeh ro his proportional whole Diagonal 
Line required, at ſquare and true pitch, | 

5. And the extent from 20 the breadth co 26 - 63 the 
neereſt diſtance at that breadth, ſhall reach from any 
other breadth ro his proportional neereſt diftance re- 
quired, if it were needful, Bur the Angles in all Roofs 
prear or ſmall, if crue pirch and ſquare; are the ſame in all 

rames, . ? | AU; 
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As FOR Eo XIV. 

T e of t e an the height of the Pertendi 
being given to find the Rafters length, th, Ay rabbi ygra _ 
gonal Line, from Corner to the K ing-poſt,and any Angle required 
in Square Frames. What the Per pendiculer height of the Gable 
end ought to be at tre pitch by the loſt Rule you may readily (ee, 
ard the better make eſtimate of the qamtity of alteration. Which 
bein? once Reſolved on, then thu proceed, 


Firſt open the two 30, Scales co a Right Angle by ma- 
king Lateral 21 Foot 2 Inches , a parallel in 15, & 15 in 
the Braſs Center pine, 

x. Then count half the breadth of the houſe on one Leg, 
and the Lergth of the Perpendicular reſolved on, on the other 
leg, then ene parallel diftance between them, meaſured 
Lirerally from che Center, ſhall give the true length of che 
Rafrer required, 

2. For the Hips Length count the Length of che Rafter 
laſt found on one Leg, and the half breadth of the houſe on 
the other Leg, and rake the parallel diſtance between, and 
meaſure ir from the Center, Laterally, and ir hall be che crue 
Length of the Hips required, 

3. For the Diagonal Line, count the halt breadth of the 
houſe on both Legs, and rake the parallel diſtance berween, 
and meaſure ic from the Center, and ic ſhall be che Length of 
the Diagonal Line, from the Corner to the King-Poſt, 

4. Again for the Hips count the Diagonal Line laſt found | 
on one leg, and che perpendicular heighe on the other Leg, 
and the parallel diſtance beeween ſhall be che Hips crue 
Lengch meaſured us before from the Center, 

Example, in a houſe of 20 Foar wide at true pitch. See fig,r. 
let ABCD repreſent a frame of a houſe 20 Foot wide, BI 
the half width, BA and C D equalto BC the whole widch 
being 2 points to draw the Diagoual Lines by. IE bein 
equal to I By and the half EI laid from E co G gives I 
the erve length of the Rafrers, and GB or GC the Length 
of the Hips. | 

Or thus, Three quarters of CB,viz, CH,gives CFand BF, 
the Rafters Length : che ſame exrent alſo laid upon the mid- 
dle 


"47 AW po 1 Y 
of 4 Foynt-Rale: 
"-dle Line from I to G, gives CG and BG the Hips Length. 
1F is the perpendicular height, E is the point of the Diago- 
nal Line or King-poſt, perpendicularly oppoſite ro or right 
*. under the meeting poinc of the 2 Hips, and the ewo Rafters, 

when raiſed and ſet in their places, | 

Thus much' for Illuſtration what co do, now for Application 
how to do. 

The width of the houſe is always given, the Lengeh of the 
Raſter; or the height of che perpendicular is next reſolved on, 
which in our Example being true pitch is alſo reſolved on, 
eicter by inſpetion as before, or elſe by operation in this 
manner. 

1, The Breadth of the bouſe being 20 Foor, and the per- 
pendicular reſolved on to be 1t Foot 2 Inches + To had 
the Rafters Length, work ths, 

Open the 30 Scaleto a Right Angle (by uſe the 7 ) 
count 10 che half breadth of che houſe on one Leg, and che -- _ _ 
perpendicular height x1 2 ; on the other Leg. (viz. both PO 
on the 30 Scale from the Center) and take che parallel di- 
ſtance berween them, (on the common Line) and meaſure 
ir from the Cer:ter, and ir ſhall give juſt 15 Foot the length 
of the Rafter required CF. | 

2. Bur if according to the width of any frame, you refolve 
on the Rafrers length, and would have the perpendicalar 
height of che Gable end, then chus, . 

Count the length of the Rafrer trom the Center, and take 
the lateral extent thereof (being I5) berween your Com- For the Per. 
paſſes, the Compaſſes being ſo ſet, ſer one point in to pendicular, 
the half width of the frame,and turn the other point parallelly 
torhe common Line, and there ic ſhall ſhew 11 Foot 2 +; In- 
ches, the erue height of the perpendicular at crue pitch re- 
quired, I F 11 Foot 2 Inches ;. 

3. For the Length of the Hips, Count the half breadrh of 
the houſe on one Leg, and che Rafeers length on che other 
Leg, and take the parallel diſtance between, and it ſhall give, , .. 
the crue lengeh'of che Hips required. As here, the parallel Lengeh, '" 
diſtance between 15 and 10, ſhall be lateral 18, che erue 
length of the Hips required in a ſquare frame 20 foot wide 
true pirch. GG 


4- For the Diagonal line from the Corner to the King-poft. 
2 Count 


©: 
_ 


IE he Dia 


; 
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The Defeription and ſe 

Count the half width of the houſe, 2iz, 10 Foot on both 
Legs, _ ne the parallel extent berween, and it ſhall reach 
” 4 enter tO 84 foot x Inch 4 being the line CE in 
5. Otherwiſe for the Hips length, Count the half D iago- 
= GP one Leg 14 &t + andthe perpendicular 11 foot o_ 
acnes 2 , on the other Leg, and the parallel diſtance be- 
rween, meaſured from the Center, will pive the true Hips 

length 18, viz. the line CG, 
Thus much for the Rafters and Hips in ſquare frames at 


true pi'ch, the meaſure of whoſe Angles and Lengths are 
as followetb, 


The breadth 

gon 

20 Ff, 

and the two 

P p 

ters at _ 
the 

and 


angles of rhe 


F. Inc. 100 parts F,100 parts. deg.min, 
CF Rafrer 15 00 00 15 000|Rat-5 Top 41 50 
CG Hip 18 00 00 18 000] ter @ Foot 48 10 
I F Perpendicular 11 02 17 11 180 Top 51 38 
BE: Diagonal 14 01 68 14 140 Foor. 38 22 
B I Half Breadth 10 00 00 To 000]- —— — 
BC Whole Breadr. 20 00 00 20 ooo{Difterence 13 16 
KG Neereſt D:f}, 16-07 50 16 62 —— 


Hips 


framet,are© | BD) Whole Diag. 28 03 36 28 281/Qutlid. Ang, 116 12 


Rn mtg mg—_—_—_ Ie i= mmm nn OI ee — —  __x_w__—llw_—_wwC 


The Rule to find the Angles of the Raſters and Hips, 


1. For the Angles that the Rafters make at Foot, and 
Head, with the Railing-piece and King»poſt, do thus, 

When the Rule ſtands ſquare in the 30 Scale, then lay any 
ſreighr piece co the Compaſs points, when one ftands in the 
half breadth, and the other point in the perpendicular ; then 
if you apply a Bevel ſeverally, to chat ſtreight edge, and the 
30 Scale at each erd, the one is the Angle at Foot 48 - 10, 
and the other the Angle at Head, viz. 41 - 50. 

2. For the Angle at Head or King-poſt and foot of the 
Hips, do thus, the 30 Scale being fer ſquare, ſer one point 
of the Compaſſes inthe half Diagonal-line; en one 30 Scale, 
and the other point in the perpendicular on the other 30 


Scale, and to thoſe points lay any ſtreight piece, then = - 
eve 


of a Joymt-Rale. 
Bevel to that Streight piece, and each 30 Scale, and the 
one ſhall be the Angle at Foot 3$- 22, and the other the 
Angle at the bead, viz, 51-38; then this laſt Angle doub- 
led, and the difference between the Angle at Head, and Foot, 
viz, 13-16 added, makes 116-12 the Angle of the 
out-ſide of the Hip-ratter in a ſquare frame at true pitch 
required. 

3- A General way to find this outward Angle of the Hip 
or mould is thus, in any pitch. 

Firft, you muſt find the neereft diſtance from one cornec 
to the oppoſit Hip ſer up, or from a point in the railing 
piece, as far from one corner as the houſe end is broad, as 
the point K or L in the Figure may be done thus, 

Count the length of the Hip on one Leg, ( and alſo take 
it between your Compaſſes ) and count the breadth of the 
houſe on the other Leg, and ſer one point of the Compaſſes 
in the Hips length on one Leg, and the other point in the 
breadth of the houſe on the other Leg altering the 30 Scales, 
bur not your Compaſſes; then when the 30 Scales are fo ſer, 
_ repreſents the Railing piece, and the other the Hip 
et up, 

Then the neereſt diſtance from che breadch of the houſe on 
one 30 Scale,to che Common-line on the other 30 Scale,is the 
— diſtance required being meaſured from che Center, 
IS - 7” T 

Then take the whole Diagonal Line, viz. CL, or BK 
from the Center Laterafly, and make it a paralle!, in the neer- 
eſt diftance laſt found; and that ſhall ſer\the 3o Scales torhe 
Angle of the our-(ide of the Hip required, which you may 
meaſure in degrees thus : take parallel 15 as the Rule ſtands, 
and lay ic from the Center, and irc ſhall reach ro 116 De- 
pow dn the Chords, next one 30 Scale, the Angle of the out- 

of the Hips required. 


Example and woore briefly in a Houſe 20 Fact broad, 


The houſe end is 20 Foot broad the whole Diagonal Line 
is 2$ foot 3 inches + , the Hip Rafter 18 Foo. 4 
Take 18 Foot between your compaſſes, and ſet one point 


in 20, and open or fhut the Rule cill the other firs 18, 
| E 2 chen 
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then the neereſt diſtatice from 20 to che Common Line will 
be 16 foor 7 inches 2. 

Then take 28 foot 3 inches 5, the whole Diagonal Line,and 
make it a parallel in 16 foot 7 inches © the neerekt di- 
Nance, and the 30 Scales are ſer to the Angles required: 
For, 

If-you take out Parallel 15 the Chord of 60, and meaſure 
it Laterally from the Center, ic ſhall reach co 116, the An- 
ole in Degrees and Minutes required. | 

Note, It the whole breadth and whole Diagonal Line ist09 
large for your Compaſſes, then the half breadth and half Dia- 
gonal will do as well, (raking the half length of the Hip alſo 
berween your Compaſſes, and on the Scale allo ) and thar 
ſhall ſer be Scales to the ſame Angle as before. 


Uſe XV. 
Tofind the Lengths and Angles of the Rafteri and Hips, or 
Sleepers, in Beyelling Frames at any Pitch. 


x. For the length of the Rafter, ſer the 30 Scales ſquare, 
then count the half length of the bevel-end on o7e Leg, (te- 
ing always more there than the half breadth) and the Per- 
pendicular reſolved on, on the other Leg ; Then the Parallel 
diſtance between, meaſured lateral'y, ſhall be the length of 
the Rafter required, and a Ruler laid co the two Points of the 
Compaſſes ſo ſer on the 30 Scales, and a Bevel ſet, as before 
in Square Frames isſhewed, ſhall give che Angles at head and 
foot required. 

2. For the Hips lengeh,count the Rafrers length on one Leg, 
andthe half breadch of the bevel-end of the Houſe, more by 
half the number of inches bevelling on the other Leg, and 
rake the parallel diſtance between, and Meaſure ic Laterally 
from the Center, and it ſhall be the length of che longeſt 
Hip-Rafter. And for the ſhorteſt Hip count leſs than'elie 
Bevel-end, by half che number of Inches bevelling, and thar 
fhall be the ſhore Hip required. 

3. The Inches,or Feet and Inches of Bevelling being given, 
to find how much one corner is under, and the- other over 
go Degrees (or Juſt Square) opea the 30 Scales, and take the 
breadth of the Houſe oyer at the neereſt diſtance, berween 


your 
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* of a Joynt-Rale. 
your Compaſſes, from the 3o Scale from the Center lateral- 
ly, and make it a parallel in 15 and 15 for 60 of the 


Chords. 

Then take the Feet and Iaches Bevelling from the ſame 30 
$:ale laterally, en41 carry ir parallelly rill it ſtay in like parts; 
then juſt againſt ic onthe Degrees or Tangents are the De- 
grees and Minutes required, chat one corner is more, andthe 


other le than go Degrees. 


4- To fin1 the Diagonal Line. 


Take the diſtance in the Chords to the Degrees above, or 
under 9o laſt found, fromthe Center Laterally, and make ic 
a Parallel in 15 and 15, and then the 30 Scalesare ſet ro tlie 
Angle ; the end is over, or under 90 Degrees : Then count Dizgenal 
the whole or half Bevel end on both Legs, and the Parallel Lincs. 
diſtance berween ſh3ll ſhew the length of the whole, or half 
Diagonal Line meaſured from the Center. 

Note, That when the Rule ſtands at the Blane Angle, it 
gives the longeſt Diagonal Line, and when it ſtands at che 
Sharp Angle, it gives the ſhorteſt Diagonal Line. 


5. By the Dirgonal Line and Perpendicular to find the 
Hips Length,and the Angles at Head and Foot 
of the Hip or Sleeper. 


Count the half Diagonal on one Leg, and the Perpen- Hips. 
dicular height on the other Leg, ( the 30 Scales being 
ſquare) then the Parallel diſtance berween,ſhall be the lengeh 
Ps Hip required, being longer or ſhorter, as the Diagonal 

ine is. 

Alſo a Rule laid to therwo Points of the Compaſſes mea- angie of the 
ſuring the Parallel Extent, and a Bevel laid co the Rule, and Hips, 
the ewe 30 Scales, atcach end , gives the Angles at head and 
foot of Hips required. 


To find the Neereff Diſtance from the Corner of the Ronobuu 
to the Oppoſite Hip ſet up in his true place. 


6. Count the length of the Hip on one 30 Scale , and pr 
F ehat 
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that diſtance alls between your Compaſſes Laterally, count 
alſo on the other 3oScale the length of the Bevel end, and 
there ſer one point of the Compaſſes, and open or ſhut [the 
.Rvle, till che other poine falls in the length of the Hip*Rafrer 
firſt counted (then one 30 Scale Repreſents the Raiſing Piece, 
and the other the Hip ſer up) then the neereſt diſtance from 
- the bredth of the Frame over, at the Bevel-end and more, 
or leſs, by half the Feer and Inches Bevelling, to the Com- 
—— mon Line of the other 3o Scale, being meaſured from che 
Center ſhall be the neereſt diſtance required. 


To find the Angle on the Outſide of the Hip. 


7. To find the Out-lide Angle of the longeſt Hip, Take 
the ſhorteſt Diagonal Line berween your Compaſles, and 
make it a Parallel in the neereſt diſtance belonging to thar 
Hip, and the 30 Scales will be ſer corhe Angle required, and 

Oarſide An - foOMmealure it take Parallel 15 and 15, and meaſure it Laterally 

ple. from the Center inthe Chords; and you ſhall bave the meaſure 
| of the Anglerequired, 

Example; In ja Houſe of 20 foot ever at neareſt di- 

_—_ and 4 foot or 48 inches Bevelling out of Square. See 

Fe A BCD repreſent a Frame 20 foot over, and 4 foot 
Bevelling, the Bevel-end B C is longer than right over by 5 
inches ; for if you ſet the Rule ſquare, and take the parallel 
extent from 20 the meaſure over, to 4 foot the meaſure of 
Bevelling, and meaſure it Lacerally, you ſhall find it reach, 
Laterally to 20 foor and 5 inches, the true length of che 
Bevel- end. 

The Beyel-end being 20. 5 inches the Perpendicular re- 
ſolved on, which at true Pirch ought tro be about 11 foot 5 

ipches, Fere. Then firit for the Rafrers length. 
1, Ser the 30 Scales ſquare, and ſer one Point in 21. 5 the 
2 ' Perpendicular, and the orher point in to foot 2; the half Be- 
| Rafrers yel-end; (and tothe Compaſs-Points, lay a Rule, and to the 
Lengthand Rule and the 30 Scales at both ends ſer a Bevel, and one ſhal 
arglcs, be the Angle at foot, the other the Angle at cherop of the 
Rafter : And the one Angle will be 42 Degrees for the foot 


and "the other 48 for the top of the Rafters) and the meaſure 
| | berween 


ws Mt hand 
between the Compaſſes meaſured from the Center ſhall be 15 
foot 4 inches, the Rafters length required. | 

As by InſpeRtion on the 4o and 3o Scales you may ſee. 

2, For the longeſt Hip ſer one Point in 12 foot 2 inches and 
! more by ewo foot, then t@ foot 2 in, 4 the half Bevel-end, 
and the other Point in 15.4 the Rafters length, and meaſure 
it from the Center, it gives 19 foor 6 inches the longeſt 
Hip, 
Again, Set one Point in 8 foot 2 inches ; 2 foor ſhorter ;4 
than the half Bevel-end, by 2 foot the half of 4 footthe Be- 
velling , and rhe other Point in 15 foot the Ratters lengrh, 
and meaſure ic from the Center, it gives 17 foot 4 inches the 
leapth of the ſhorteſt Hip. 

3- For the length of both Diagonal Lines, ſer the Scales 
of 3o to the Angle of the Frame art each corner, and the 
meaſure from the half, or the whole Bevel-ead taken Paral- 
lelly, hall be che length required of che half or whole Dia- 
gonal Line, according as you take the whole or half Bevel- 
end, 

As here in our Example the Blunt end is 101 pr. 30 min. Diagonal 
or 11 30 more then go pr. therefore take the dittance from Eine 
the Center to 101, 30. on the Chords, and make ir a Parallelin 
(15 and 15) the Chord of 60, then is the 30 Scales ſer ro 
the Aogle of the Blunt-end of the frame, and the Parallel 
diſtance between 20-5 the whole Bzvel-cnJ gives 31 foor 6 
inches, the whole Diagonal Line, B L, or the Parallel be- 
tween 10-2 5 give 15-C9 inches BE the half. 

Again, The ſharp end is 98. 3o 11 dep. 30 leſs then go, 
then the Lateral Chord of 78. 30. made a Parallel Chord 
of 60 (at 15): thenis the Rule ſet to the ſharp end of the 
Frame, for the ſhorter Diagonal Line. And the Parallel di- 
ſtance between 20-2: gives 12 foor 11, the half, or 25 fooe 
Ioinches the whole Diagonal LineC F, whoſe half is CE 
the chorteſt whole and half Dizgonal Lines. 

4. For the Hips Length, and Angles at Foot and Head, 

Ser the 3o Scales Square, and count the ſhorteſt balt Dia- L 
gonal 12 foot 21 on one Leg, and the Peryendicular 11 foot Hips lengab.., 
5 onthe other Leg, then the Compaſs Points fo ſer, lay a Rule 
and take the Bevel at both ends, and.it ſhall give the ewo An- 


ples at head and foot of the ſhorteſt Hip, and che ſame —_—_ 
F 2 0 
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2h of che Compaſs Points ſhall be 17 foor 4 inches fere, the Hip 
lengrh, as before, and the Angle at the top 48. 30 and at foot 
41. 30 his Co-vplement, 

Agzin,Ser one point in 15 foct tothe longeſt half Diagonal, 
and the orher point in 11 foot 5 inches the Perpendicular, and 
lay a Rulecott em, and ſer the Bevel ro both ends, and you 
ſhall find 54 gr. the Angle ar the rop,and 36 the Angle at foor, 
and the diſtance berweenthe Compaſſes laid from the Center, 
gives 1g foot 6 inches the longeit Hip. 

5. For the Our-lile Angles of both Hips, the longeſt firſt. 

Take 19 6 between your Compaſſes the Hips length from 
the 3o Scale ; Set one point in 20 foot 5 the Bevel-end, and 
cloſe the Rule till tie other Poine touches 29. 6 che Hips 

| length, 

Smlide Angle Then take the neercſt diſtance from 18 foot 5 { 2 foot leſs 

ef long Hy than 20 foot 5 the breadth of the Bevel-end of che frame), to 
the other 30 Scale, and ir isthe neerelt diſtance from the Point 
of the Row's Aro the Hip BG ſerup, 15 toor g inches. 

Then rake our 25 foot 10 the ſhortelt Diagonal , and make 
ic a Parallel ia 15.9 che neerelt diſtance, and clien che 30 
Scales are ſet to the Argle required; torthe Outiide of the 
Long Hip,being trodegrees for Parallel 1 5 meaſured lateral- 
ly on the Chord, gives 110-0, 

6, For the Oar-(ide Angle of the Shorteſt Hip, 

{IS Take 17 foot 4 inches berween your Compaſſes, and ſer one 
FE  Ourgde Anglc Point in 20 foot 5 the Bevel end, and open or ſhur the Rule 
& tort Hip, fill the other Point reaches 17 4 onthe other 30 Sale. Then 
\=Þ " tbeneereftdiiance from 32 foot, foot more than the breadth 
of the Bevel-end of the Frame to the Common Line on the 
other 30 Scale, and that ſhall be che neereſt diſtance from L 

tro C G the ſhorteſt Hip fer up, which is 18 foor 9g inches. 

Then rake out 15 foot 10 inches the halt greater Diagonal 
Line, (becauſe 31 foot $ inches is more than the Scale of 30) 
and make ita Parallel ing. 00 the halt of 183 foot, and the 
39 Scales are ſer to the Angle required , viz, 122 degrees ; 

for if you take out parallel 15, and meaſure it in tlie Chords 
Laterally, ic ſhall be 122 the Angle required. 

Note here by the way, the length of che Bevel-end,and the 
ewo Diagonal Lines, and the halfs of them , and the Bluat 
and ſharp Angles of the Frame are given by the draughe - 

tne 


P_s 
a >. 


off | - Th Y "of | \* ic " | ” ; . 

|: "thePFrawe, and rey being firſt known, the work is half done; 
bue if roy ge Au theſe DireQions, which will help 
you to ſee the rezſon of Plain Triangles, and the uſe of the 
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Uſe XVT, 
To find the Rafters, Hips and Angles in Bevel and 
T aper Frames, being broader at one End 
than the other. See Fig. 111. 


Firſt, whenthe Frame is broader at one end than the other, 
then the middle breadth is to be rhe guide for the Rafrers 
_ and the Perpendicular to be equal ro the middle 
Ratcers perpendicular on both ends ; though one pair of Raf- 
rers's lonzer than anotber, and the Roof in winding thereby : 
Which winding may many times be remedied by ſome conve- 
nieat artifice or other, a» the ingenious workman will foon 
perceive. As thus in briet: 
Let AB CD repreſent the Frame of a Houſe Bevelling at 
both ends, and broader by 2 foot at oneend than the other; as 
here in the Bevelling figure, being 20 foot on one lide, and 24 
foot on the other ſide at one Beyzl-end 10 foot 4 inches, and 
at; che other end 8 foot 1 inch + bur at the neareſt diſtance 
over, only 10 foot, and 8 foor. 
Firſt, for your more apparent fatisfation, draw the true 
form of the Frame by as large a Scale as you conveniently can, 
with the Sides and Angles as exit as you can, as ABCD; 
then draw the middle Line E F quite throngh the lengrh, 
and G H through the breadth of che Frame Perpendicular 
one to the other, then meaſure GH as ſuppoſe 9 foot, then 
lay off the half of GH from Htol and K, then rake out 5 
of G H, and lay it from K and Ito L 6 foot 9 inches for a 
pair of middling Rifters for this Taper Houſe, LG being the 
common Perpendicular at the middle and both ends of the 
Roof, 5 foot © inch 5 of aninch. | 
And for the Principal Rafters , or other Rafters open the To find the * 
30 Scale ſguare,and then count the Perpendicular 5-0-5 on one |<ng:h of the LE 
Leg, and half che diſtance between the Rafcer-feer or balf os Gogle + 
breadth of the Frame at cha place on the other Leg; and theRaficrin = 7 
ParaHel diſtance berween ſhall be the true lengeh of the Rafs Taper Frame? * 
ter required. G Then CY S 3 
c AS 2 


ten for the Hips length, firſt, Make AM and BM -equal 
to AE or BE 't one end, and- make CN and DN equal 
to DF or CFand draw theilines MM and NN at both ends, 
alſo make Ab and Bb equal to A B, and Ca and Da 
equal ro CD, and draw the Diagonal Lines AS ard BS, 
and CO, and DO, at each end extended, and ſer down the 
meaſures of them, 

Theſe Lines being drawn you have the half Djaponal Lines 
AS and BS, and CO, and DO, and may meaſure them by 
your Scale, to find their Lengths, or ſet the Rule to the An- 
gles AES and BES, find them by the 30 Scale ; alſo you 


have the Bevel ends of the frame, and the peereſt diſtance 
over from (ide to lide of the frame. 


T hen. for the Hips Length and Angles thus, 


Set the 3o Scales ſquare, 2nd count the perpendicular 
height L Gon one Leg 5 - © - + and each halt Diagonal 
Line, &c. one after another on the other Leg, and the Pa- 
rallel diſtance between ſhall be the true length of the ſeveral 
Hips required, Example. 

The Parallel diſtance between «5 foot - o- Inches { the 
common perpendicular courted on ore 30 Scale, and 8 
foor x Inch,the longeſt Diagonal line AS counted on the other 
30 Scale ſhall give 9 foot 6 Inches for the Length of one 
Hip AP Larterally, 

And the Parallel diſtance between 5 - © - { the com- 
mon perpendicular, and 6 foot 6 Inches the other Dia- 
gonal line BS. ſhall give the Lateral meaſure of 8 foor 3 
Inches, the length of BP, the other Hip-rafter for the broad- 
eſt end of the frame AB. 

Again, the parallel diſtance between 5 - 0 - 5 the com- 
mon perpendicular, and 6-foot 4 Inches the greater Diago- 
ralLine C O at the narroweſt end ſhall give 8 foot 1 Inch 
for the Hip-Rafter C P. And the parallel diſtance between 
5-0-4 the prependicular and 5 foot - 0-Inch, - o the Leſ- 
ſer Diagonal Line D Q fhall give 7 foot 2 Inches for the 
Hips Length D P to ſtand over the Diagonal Line D O. 

Note alſo that if to che Compaſſe points ſtanding pa- 
rallelly you lay a Rule, and to the Rule ( ſo laid ) my 
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the 30 Scales at each end « Bevel, andſer-it ding ts 
Rule and 30 Scales, it ſhall give the true Angle of the Jipooe | 
the Railing-piece & Kiag-Poſt,which 8 Angles is theſe 4 

are expreſt by the Lines and Lerters in the Scheamehus. Þ A $ 
and PBS, PDO and PCO the 4 Angles at the Rai- 
fing- Piece. And SP A and SPB OP C and OPD, the 4 
Angles at the King-Polt, 

Whoſe lengeh you may prove by Mr. Pope's excellent way, 
making SP andOP equalro LG onthe extended Diagonal 
Line,and drawing the Lines AP, BP,CP, DP for the 4 Hip- 
Raftrers length required. 

Or for more proof thus alſo by the Rule,as before in Square 
Roofs. 

Ser the 30 Scales Square, and take the Parallel Extent, from 
7 foot 2 - } - the Rafrers length ar the broader end, on one 30 
Scale, to 6 foot 2 inches more, then {the Bevel-end by 1 foor 
the half quantity of Bevelling, and it ſhall give 9 foot 6 inches 
for the Hip AP, and from 7- 2-4-to 4- 2, one foor leſs 
than the half Bevel-end, to 8 foor4 che Hip BP. Alſo the 
Par. Extent from 6 foot 5 - } the Rafters length at the leſſer 
end, co 5. foot 0+ 4 one foor more than 4.0 -} the half licele 
Bevel-end, ſhall give8-1-; for the Hp PC. And the Ex- 
rent, from 6 - 5 «7 che Rafrers length, ro 3-04 1 foot leſs 
_ the halt Bevel-end, gives 7-1 -+ the Hip D P, as be- 
ore. k 
Note, That by the working theſe 3 ways, you may be ſure 
to prevent any mitakes that may happen in working one way 
only. 

Laſtly, Forthe Angles on the out-lide or backs of the Hips. 

Take every ſeveral Hips length Laterally between your 
Compaſſes, and ſer one Point inthe length of the Bevel-end, 
(of rather in a mean berween A B che Bevel end, and M M 
at the greater end, or CP and NN art the lefler end) 
and open or ſhut the 30 Scales till the orber Poiar falls on che 
Hips lengeh that you work ior, then for the longer Hip counc 
more, and forthe ſhorter Hip les, by half the inches Bevel- 
ling, then the whole breadth over, atthe end, and take the 
Parallel neereſt diſtance from thence to the 30 Scale for a 
neere(t diſtance, which neereſt diltance you mult keep. 

Then take che whole Diagonal Line Perpendicular to the 


. G 2 Hip 
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” Hip, wrought for { vis. the ſhorceſt Diagonal Line for the 
> longeſt Hipatesch and) between your Compaſſes, and make 
it a Parallcl @@ theneereſt diſtance laſt found, and then the- 
36 Scales are ſec tothe Angle ofthe back of the Hip required. 

Ex ample is this Figure for the longeſt Hip. 

"Take 9 foot 6 inches, the Hips length A Þ berween your 
Compaſſes , and ſet one Point in 10 foot one inch ( a mean 
between AB 10 foot 4, andM Mg-102-) and open or ſhur 
the Rule,till che other point ſtands in 9 foot 6, the Hips length 
firſttaken. Then the neereſt diſtance, from 9 foot 4 inches, 
one foot leſs than 10f. 4 inc. the Bevel-end diſtance over, to 
che other 30 Scale ſhall give 7- 10 a peereſt diſtance from the 
Point b to AP the Hip raiſed over AS the Diagonal. 

Then the Lateral Extent B b of the whole Diagonal Line 
12 f. 7 inc. being made a Parallel in 7« 10 the neereſt diſtance 
laſt found, ſhall ſerthe 30 Scales to che Angle at R the back 
of the Hip required meaſured by taking Parallel 30, and mea- 
ſuring it Laterally on che Chords it is about 208 Degrees, 

Secondly, Take 8 ſoot 4 inches, che other Hips length be- 
eween your Compaſſes, and ſetting one Point in 10 foot one 
inch as before, open or ſhutthe Rule till che other Point falls 
in 8, 4. the Hips length. 

Then the neereſt diſtance from 11 foot 4 inches, one foot. 
more than 106 foot 4 inches the diſtance of the Bevel-end to 
the Common Line of the other 30 Scale fhall be when 
meaſured Laterally from the Center 9 foot fere, for a neereſt 
diſtance. 

Then 15 foot 8 inches the longer Diagonal Line being 
made a Parallel in 9 foot fere, the neereſt diftance laſt found, 
ſers the 30 Scales to 122 Degrees the Angle required, the 
back of the ſhorcer Hip required. 

The ſame work ſerves for the other end, being neer the 
ſame Angles: Which you may prove by Mr. Wil. Pope's ex- 
cellent way thus : find the middle berweenS and A, or S and 
B at Q, then the neereſt diſtance from Q_to BP or AP 
neer lay to R, and draw the Lina RE, RM for the An- 
les at R the back of the Hips required. 

Moreover if-you raiſe 4 Perpendiculars cutting the Points 
O andsS, the 2 places of the King-poſts being Perpendicu- 
lar to the raifing Pieces AC, and BD, asche 4 m_ 

; ines 
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lies &S, MS, O, and I O do ſhew, and lay the length 
ofeach Hip from bis proper corner ABCD as AP from 
A to Y and R, BP fromB roY ard v, DP frewD 
to Il and S, CP fromC te and S, then draw lines 
from point ro point, asin the Figure. 

Then Rt and & I are the two Ridges when turned 
ripht over Q S, and C S D is the leaſt Hip, and A Y'B 
is the greater Hip, as Mr, Pope hath well ſhewed. Thus much 


for Hipt Roofs. 


uſe XVII, 


To find the Length and Angles of every Principal Particular 
Rafter in Frames broader at one end than the other. 


The Perpendicular, as before was hinted, is to be the 
ſame a'l over the Roof. Therefore open the Rule ſquare, 
and take from che Perpendicular on one Leg, to the half 
breadth of the Frame on the other Leg, meaſure ic from the 
Center, and that is the length required. For the Angles lay 
a Rule cothe compaſs Points, and ſer a Bevel, 8s before is 
ſhewed, and you havethe Angles art the Railing-Piece, (and 
Ridge of the Houſe), to cut the Rafters feer by. 

The ſame Rule ſerves to draw out a pair of well Stairs,to give 
Hypethenuſaes, or ſtrings,at any particular height and breadth ; 
for the 30 Scales ſer Square, and the Perpendicular height 
counted on one Leg, and the breadrh on the other Leg, che 
meaſure between is always the Hypothenuſa, or ſtring in flying 


Stairs, as may plainly appear, 


Uſe XVTIT. 
To find the Length and Angles of (ollar Beam in any Roof. 


Take the whole breadth of the Frame between your Com- 
paſſes, and ſer one point in the length of the Rafter on one 
Leg, and theother point in the ſame place on the other Leg : 
then the two Legs repreſent therwo R—_—_ Rafrers, and a 
Rule laid roche Compaſs Points repreſents the Raiſing piece ; 
then ar any heighe char you pleaſe above the Railing-piece, 
apply a Rule parallel to it, and the meaſure berween laid 


from the center, gives the length, (remembring to add wor 
H or 
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pc and a Bevel laid to the 30: Scale and 


e crue Angle co cur it by, (where the Timbers 


be ſquare.) 
wo” Uſe X1X. 
To find the Lengths, and Angles, of Rafters, and 


Purloyns in Bevel Frames. 


The Length of the Rafters is ſhewed before, to find ir by 
the half breadch of the Square or Bevel-en1, and the per- 
pendicular anſwerable to that Roof, ( as afterward in tte 
Example.) And the Angle of the Foot, and ourlides or backs 
of the Bevel-end Rafrers, and che upright of the Gat 12 ene, 
muſt be to an Angle leſs and more than 90 deprees by the 
Angle at the Corner of the frame where that Rafter is to 
tand, being more at the ſharp Angle and leſs at che blunr 
Angle, as in figure IIIT you may ſee; the crue quaaticy of 
which Angle is thus found by the Rule. 

Take the Length of the Rafter for the Bevel-end in Feet and 
Inches, and make it a parallel in 15, then half the quantity 
of Feet and Inches Bevelling, taken from the ſame Scale and 
carried parallelly cill ic flay in like parts, ſhall ſhzw righr 
againſt ir in che Tangents the Degrees and minutes required. 

And this is the Angle that the blunt corner is to be laid in 
Legement more than a ſquare, and the ſharp Angle les than a 
ſquare or 92 degrees, both our of Level, and our of ſquare 
alſo, when you tumble or ſtripe in, the tenons of che pure 
toins, the thing deſired. : 

Example. 

Let AB repreſent the Bevel-end of a frame, being out of 
ſquare from the Line AC 6 Foot as the line CB fhewet), 
then if AC be 20 foor, AB will be 20 foar 10 Inches. 
Theo draw EL the middle Line of the frame, and GM and 
HK, the Lines at chree quarter of the breadth of the frame, 
then cake ED the half Bevel and lay, ic from Gco F and 
from H to 1, and drawthe Lines AF and BI, for che out- 
(ide Lines of the two Bevel-end Rafters: and the ewo 
other Lines parallel to them, according to the bread:h or 
ſcantling of your Bevel-end Rafters, as herein the figure 5 
Inches broad, Thus the Lines A F, and BI, repreſear mm: 

wo 
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of a loin. - 
two end Rafters, laid in Legement to fic in the purloine, as 
neg veolrermocs bear dam arena er dn {oo 1 
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and a Bevel laid ro the 30: Scale and 
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for their lying out of ſquare from the Railing pieces. And 
tothe ſame Angle they are to be laid our at Leve!, that the 
cutring of the purloin ends may fie the Rafrer ſides, when 
erected in their places, according as the ends F and I of the 
Bevel-end Rafters are, according to the Angles AFG ard 
AFM the one beirg 21 degrees and 20 minutes under, and 
the other 11, 20 above 9o degrees. 

Alſo, Notethatif PK, and OM do repreſent a pair of 
ſquare Rafrers, at any intended diſtance from A, ehen T'5 
and RQ will give the true Length of the purloins fic for 
thoſe places, RQ being the ſhorteſt purloin and TS the 
longeſt purloin. * 

To find by the R:le only how long the purloin muſt be 
on the outſide more or lefs chan the diſtance on the Raitirg 
pieces, where you intend the ewo ſquare Rafter feer ſhall 
{tand, do thus: ſer che 30 Scales rorhe (ame Angle that the 
Bevel-end Rafrers lie out of ſquare, when chey lie in Lege- 
mene, to frame which here is to 11 cegrees and 20 minutes. 

Then count from the Center the quantity of Feet and In- 
ches you intend ro make the mortiſe holes from the Rafrer 
foor, in the Rafrers, for the tenons of your purloins; and 
take from thence to the neerelt diſtance co the other Line, 
and char ſhall ſhew the quantity that tlie one purloin is eo 
be longer, and the other ſhorcer, than the d:{tance berween 
the Ratcer-feet on the R1ifing pieces, Example thus, 

Ser the 30 Scales ro the Angle GAF, then count AS 
the place for the mortiſe hole trcm A on the Rafter, and 
rake che neere!t diſtance from therce to the other 30 Scale 
chat ſhall give SV, the quantity how much TS is ſhorter 
than AO, and how much RQ is longer eh-n Þ B, 

Note, thar it you count 3 quirters of 29 foot 15 Irches, 
being the lengeh of the Bzvel-end, thar then you will make 
the Rafrers too long by 4 Inches and a half, as in the figure 
you may ſee: therefore the ſareſt way to find the -Rafters 
lergth is to ſet the Scales to a ſquare, and then ro take the 
parallel extent from the commoa perpendicular, to the ; 
breadth berween the place for the Rifter feer, on the Railing 
piece: So that the length of the Rifrers for the Bevel-end ac 
true pitch,is AF 15 foot 3 Inches, and not AW 15-7-+, 
H 2 witch 
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two end Rafters, laid in Legemene to fic in the pirloine, 
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vel- end Rafters would be too high for the top of the ſquare 


Rafters being cut Juſt 15 foot, three quarters of 20 foor ch 
breadth of . the frame. 4 4 vor cne 


Uſe XX, | 
The uſe of the Scale: to lay down or mtaſure ont on Paper, or 
Board, the Members and ports of the fine (olmmns, and their Or - 
naments, with their names and meaſures, digeſted into a Table, 
for the more eaſe and mſe of work-men. 


For the drawing of the fine Columns and their Ornaments 
is largely before created of in che former part, by models 
minutes and quarters, and conſidering the harmony berween 
ir and our Scales to 30, that are parted into 12 parts, ſo that 
when every figure or foot, on tlie Scales to 30 repreſent a 
model, then every Inch is 5 Minutes; and for ſmall paper 
draughes,that way of counting is neer enough, but when you uſe 
it for a bigger draughe, that the whole ſcale of 3o may re- 
preſene 3 models only : then every figure will repreſent 6 
minutes, and the 12 Inches berween are half minutes : bur 
in very great work as in Temples, or Caflles, then the whole 
foot or ſcale to 30 may repreſent half of one model only, 
and then every figure or foot is a minute, and every Inch or 
(mall diviſion is the 2a part of a minute ; for I count it to 
be a large Column, whoſe Diameter at the baſe (which is a 
model) is above 3 foot, and by this manner of computation 
which is natural to moſt ſcales, the ſcales to 3o may be ren- 
dred convenient for ſmall, or moderate, or larpe uſes, as in the 
fol'owing Examples may ſomewhat appear, 

In Reading of which you muſt have recourſe to the former 


figures wboſe members are marked with 1 23456789 10 


and which figures dire& you corhe names in every of che 
columns which I found to be wanting in the former part, fo 
that the method here uſed is thus, 

I, The firſt Colamn in che Table is 1234567810171 
x2, &c. anſwerable to che figures on the 6tb figure, in our 
preſene Example, which will ſtreighrt way guide you to che 
meaning of the names or termes in the Table by comparing 

it 


it and the figure together, whereby you mey rexdily WE 
eyery part or member and it's proper name, . wy 

3. The ſecond Columa is the names of the pare or Member 
in the groſs and particular alſo, as the Pediftal, rhe Baſe, the 
Shaft, the Capi the Architrave Frieze and the Corniſh, are 
the names in groſs; the other are the names of the members in 


particular. | 

3, The third Column in the table is the ſeveral meaſures 
of the particalar members, in Models, Minutes, and quarcers, | 
33 in the figures, though more ealily ro be ſeen than in the 
Ggures, becauſe of the ſtraightneſs of the Roomthere, X 

4. The fourth Column in the Table is the meaſure of every 
particular part and member from the pediftal baſe or bot- 
rom tothe top of the Corniſh, being uſeful in ſmall draughts 
[ 


where the whole pillar is expreſt. 
5- The fifth Columa in the Table is the ſeveral meaſures 


of every particular member of each groſs part, being uſeful 
when you draw large draughts of any work or part thereof. | 

6. The ſixth Column in the Table is the meaſure of the 
o_s of every particular part from the middle line of the 
Column ( or from the ſmalleſt or moſt inward pare of che 
pillar the reſt being ſubſtrated) but I Judge the middle ['ne 
to be the beſt Epocha to begin the account of projeure for 
the conveniency of the Compaſſes : and this Table of proje- 
tures as all the reſt is ro models minutes and quarters; as - 
eryal you may ſee at one view what each groſs part and every 


particular part is, 


a ETA y of the Teas Colm 


for t Toſucs Order Tack part fromthe bk 
loan alone. *. 


me of the parts and members, {adanaſac .. 7 | Mme; TiAeq. 
Faces, or Plint, of the Pedifta'| 30 ©o- 30 of 30 42 v 
Pediff a! Body, or Stilobatam © cl 3c c|t 30 0/0 40 © 
he Caſement, or hollow L -35 3|t 35 2/0 41-0 

6 Lift, or Square, wr Rabit t 37 C|t 37 00 46 © 
[ 
\ 


pitrave or Faces [lt ©0 O 

Liſt of the Pediffal. L = þ - 00 = r 

int, of the Baſe of the Column |0 16 219 18 ojſo 42 

| mh or Rondell, or Breſt 2 22 2/3 30 oo 42 
7 he ih, or Fillet, or Spira } > 25 2|) 33 jo 36 
at the Baſel 2 040. > "20-0 

Sho or Bob of a Col. 6 6 22 0 
at the Copit 0 22'2 
o 20 


el or Affragal 


or Freizt 


Rl, or Bead- mo'ding 
, or Half-round 


(S] 


The Pli of the Captital. 
1 Faceo 
is] The ſecond Faceo 
pac \- Lift or Smpercilium 


um Eriſtylum or Fries 
or Smpercilium 
E Fe Scimatinm: or little O G 
TAE Sapercilium or Liſt 
or Greater O G 
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S640 Tiaes, or Eylrow 
er Lift or Piiat of th: Cor- 
for the Tuſcan Column & $0 
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make,from he Figures in the Book, of all the ae s 
fos your particular ufe and occaſion. | ak 


The ſaid Rule with all other Mathematical Inftruments are 
made and ſold by John Brown, living in the Afinories at the 
Sign of the Sun-Disl, and by Walter Henſhax in Eaft-Smithfield 
neer the Herm tage. . 

There is alſo ro be fold by William Fiſher at the P:ftern at 
Tower Hill, a very uſeful Book, Entituled, The Deſcription and 
liſe of the Carpenters Rule, together with the Uſe of the Line 
of Numlers, commonly called Mr; Ganter's Line. Alſo the 


Book of The Five (olwmns of , Architefture by Hanc Bloom. 


